The antioxidant (-)-epigallocatechin-3-gallate inhibits rat hepatic stellate cell proliferation in vitro by blocking the tyrosine phosphorylation and reducing the gene expression of platelet-derived growth factor-beta receptor.
During hepatic fibrogenesis, quiescent hepatic stellate cells (HSC) become active and trans-differentiate into myofibroblast-like cells. This process coincides with an increase in cell proliferation, loss of stored vitamin A droplets, and excessive production and deposition of extracellular matrix components. HSC activation is coupled with the sequential expression of cytokine receptors, including platelet-derived growth factor-beta receptor (PDGF-betaR). Although the underlying mechanisms remain incompletely understood, it is widely accepted that oxidative stress plays critical roles in activation of HSC during hepatic fibrogenesis. We have recently demonstrated that the antioxidant (-)-epigallocatechin gallate (EGCG), a major component in green tea extracts, significantly inhibited the proliferation of passaged HSC. The aim of the present study is to elucidate the underlying mechanisms. Since PDGF is a potent mitogen for HSC and mediates the early proliferative response, it was hypothesized that EGCG might inhibit HSC proliferation by interfering with the PDGF signal transduction. In this report, we demonstrated that EGCG, in two steps, significantly and effectively inhibited the proliferation of primary and passaged HSC. The polyphenolic compound initiated its inhibitory action by rapidly blocking the phosphorylation of tyrosines in PDGF-betaR elicited by PDGF in serum. This action was short lived, persisting for a few hours. In addition, this antioxidant inhibited the gene expression of PDGF-betaR by blocking the activation of transcription factors activator protein-1 and NF-kappaB, which were required for the gene transcription. The latter action remained effective for no less than 48 hours. These results provided a novel insight into the mechanisms by which EGCG inhibits HSC growth. The inhibitory effect of the natural antioxidant, its long history of beverage consumption without adverse health effects, and higher potent antioxidant capability make it a good candidate for therapeutic treatment and prevention of hepatic fibrosis.